risk, particularly among Black men (Chang & Lauderdale, 2005; Griffith, Johnson-Lawrence, Gunter, & Neighbors, 2011; Sanchez-Vaznaugh et al., 2009; Zhang & Wang, 2004 ). Race appears to moderate the association between SES and obesity among men such that the associations differ between Black men compared to White men (Chang & Lauderdale, 2005; Griffith, Johnson-Lawrence, et al., 2011; Ogden et al., 2007; Zhang & Wang, 2004) .
A 2018 study suggested that race moderates the association between marital status and obesity as well (Kroeger & Frank, 2018) . Married and cohabiting men tend to have higher BMI or higher odds of being obese (Raley, Sweeney, & Wondra, 2015; Sobal, Hanson, & Frongillo, 2009; Sobal & Rauschenbach, 2003; Sobal, Rauschenbach, & Frongillo, 1992; Teachman, 2016) . Though marriage rates are lower among Black men compared to White men (Raley et al., 2015) , studies of race, BMI, and union status or marital transitions report that the positive effects of relationship status on increased obesity rates are stronger among Black men (Kroeger & Frank, 2018; Umberson, Liu, & Powers, 2009) . Given that some studies demonstrate that income is positively associated with obesity among Black men (Chang & Lauderdale, 2005; Griffith, Johnson-Lawrence, et al., 2011; Sanchez-Vaznaugh et al., 2009; Zhang & Wang, 2004) as is being married or cohabiting (Kroeger & Frank, 2018; Umberson et al., 2009) , it is important to assess the interrelationships between income, marital status, and obesity among men, and understand if the association varies between Black and White men.
Understanding how SES and marital status may operate synergistically to impact obesity rates among men is an important step to understanding how these social factors may operate differently for Black men compared to White men. These analyses may help identify subgroups that are at higher risk for obesity. The objective of this study is to determine whether the association between income and obesity differs by marital status and compare this relationship among Black men with White men. It is hypothesized that positive interactions between all three variables will be observed such that the highest obesity rates will be observed among married, high-income Black men.
Methods
The National Health and Nutrition Examination Survey (NHANES) is an ongoing nationally representative survey of the health, functional, and nutritional statuses of the U.S. population. From the first data collection, each sequential series of this cross-sectional survey sampled the civilian noninstitutionalized population, with an oversample of low-income individuals, participants aged between 12 and 19 years, adults over the age of 60 years, Blacks, and Mexican Americans (Zipf et al., 2013) . This survey used a stratified, multistage probability sampling design where data were collected in two phases. First, information regarding the participant's health history, health behaviors, and risk factors was obtained during a home interview. Then, participants were invited to take part in a medical examination where they receive a detailed physical examination (Zipf et al., 2013) . Because this study uses publicly available data, approval was not required. Data from 2007 to 2014 were combined to obtain a sufficient sample of Black men. The sample consisted of 6,145 non-Hispanic Black (n = 1,881) and nonHispanic White men (n = 4,264) aged 20 years or older who completed the medical examination.
The dependent variable was obesity which was obtained by calculating respondents' BMI from the height and weight measured in the medical examination. Respondents were considered obese if their BMI was ≥30 kg/m 2 . The independent variables included race, income, and marital status. Race was self-reported by asking respondents whether they were Hispanic/Latino or not, and then which racial group they belonged to. NonHispanic Blacks and Whites were included in these analyses. Income was measured by poverty-to-income ratio and categorized into three categories based on percentage of the federal poverty line (FPL): <200% FPL, 200%-400% FPL, ≥400% FPL. This measure of income accounts for household size. These particular cut-points were used to ensure that men with high income were included in the sample. Marital status was measured with a variable that included the following categories: currently married/cohabiting, formerly married (divorced/ separated/widowed), never married. Covariates were self-reported and included the following: age, educational attainment, insurance status, self-rated health, current smoking, and physical inactivity. Age was measured continuously while the rest were measured dichotomously or with three or more categories. Insurance status measured whether or not the respondent had any health insurance. Educational attainment was categorized as: those who did not complete high school, high school graduates, or those who completed a General Education Development (GED) equivalent, those who completed some college or obtained an associate's degree, and those who received a bachelor's degree or more. Health status was measured dichotomously, comparing respondents reporting "fair" or "poor" against those reporting "excellent," "very good," or "good." Survey respondents who currently smoke cigarettes every day or some days were considered current smokers. Physical inactivity represented survey respondents who do not participate in any moderate or vigorous physical activity.
The mean and proportional differences between race groups for demographic, SES, and other covariates were evaluated using Student's t-test for continuous variables and chi-square tests for categorical variables. Associations between race, income, and marital status with obesity were assessed using logistic regression models that accounted for age (Model 1); age, education, insurance, fair/poor health, current smoking, and physical inactivity (Model 2); and included interaction terms between race, income, and marital status (Model 3). Wald tests were used to assess the three-way interaction and pairwise test were used to assess each interaction term combination. Predicted probabilities of obesity were calculated by combinations of race, marital status, and income. Marginal log odds were calculated to create predicted probabilities of obesity (presented as percentages) by combinations of race, marital status, and income adjusting for all covariates. Following the procedure recommended by the National Center for Health Statistics, all analyses used Taylor-linearization procedures for the complex multistage sampling design and a weight variable was created to account for the combining of multiple years of NHANES and using variables from the medical examination (Graham, 2015; Johnson et al., 2013a Johnson et al., , 2013b . P values ≤.05 were considered statistically significant and all t-tests were two-sided. All statistical procedures were performed using Stata statistical software, Version 14 (StataCorp LP, College Station, TX).
Results
Demographic and health differences by race among men were identified (see Table 1 ). Black men were younger, less likely to be insured, and less likely have bachelor's degrees. Black men were more likely to report fair or poor health, be current smokers, and physically inactive. There were race differences for the distribution within marital status categories (p < .001). About half of Black men (n = 993, 51.2%) were currently married or living with a partner compared to almost 70% of White men (n = 2,851, 68.6%). Similar percentages of Black (n = 400, 18.1%) and White men (n = 697, 13.0%) were widowed, separated, or divorced. A third of Black men were never married (n = 488, 30.7%), while fewer than one in five White men were never married (n = 716, 18.4%). Race differences in income category distribution were also observed (p < .001). Fewer than one in four Black men were in the highest income group (n = 415, 21.8%), while almost half of White men had incomes ≥400% of the federal poverty line (FPL; n = 1,452, 45.7%). Half of Black men (n = 932, 49.4%) and a quarter of White men (n = 1,732, 25.9%) had incomes <200% FPL, but similar percentages of Black and White men were middle income (i.e., 200%-400% FPL). No difference in obesity (p = .079) was observed between Note. Student's t-test was used to determine the race difference for age. Chi-square tests were used to determine race differences for all other variables.
Black men (n = 707, 37.5%) and White men (n = 1,453, 34.7%). Associations between race, marital status, and income with obesity are displayed in Table 2 . In Model 1, adjusting for age, Black race was associated with higher odds of obesity compared to White race (OR = 1.25, 95% CI [1.10, 1.44]), as was income 200%-400% FPL compared to income <200% FPL (OR = 1.22, 95% CI [1.03, 1.44]), and being never married was associated with lower odds (OR = 0.72, 95% CI [0.63, 0.82]) compared to being currently married. After adjusting further for education, insurance, fair/poor health, current smoking, and physical inactivity in Model 2, results were similar and Black race was associated with higher odds of obesity compared to being White (OR = 1.19, 95% CI [1.03-1.38]). Income was positively associated with obesity; the odds of obesity were higher among those with income between 200% and 400% FPL (OR = 1.29, 95% CI [1.09, 1.53]) and ≥400% FPL (OR = 1.26, 95% CI [1.06, 1.50]) compared to those with incomes <200% FPL. For both races, compared to men who were currently married, being never married (OR = 0.69, 95% CI [0.59, 0.81]) was associated with lower odds of obesity. In Model 3, the three-way interaction was assessed (p < .001), and odds of obesity for every race, income, and marital status combination were compared to White, low-income, currently married men. White, low-income, never married men had lower odds of obesity (OR = 0. Table 3 demonstrates associations between income and obesity by race and marital status. Among Black men, a positive association between income and obesity was only observed among those who were currently married. Compared to those in the lowest income group, currently married Black men with the highest incomes had higher odds of obesity compared with never married Black men (OR = 1.51, 95% CI [1.05, 2.18]). A positive association between income and obesity was observed among White men, but only among those who were never married. Middle-income (OR = 1.72, 95% CI [1.07, 2.78]) and high-income (OR = 1.86, 95% CI [1.22, 2.82]), never married White men had higher odds of obesity than low-income White men who were never married.
Figures 1 and 2 display predicted probabilities of obesity among Black and White men by income and marital status. The lowest probabilities of obesity observed among Black men were for those with low (27.9%) and middle income (28.8%), and who were formerly married, and among middle-income (27.9%) Black men who were never married. The highest probabilities of obesity were observed among currently married Black men with middle (45.6%) and high income (47.8%). Among White men, the lowest probability of obesity was observed among those with low incomes who were never married (20.3%). The highest probability of obesity among White men was observed in middle-income, formerly married men (44.8%).
Discussion
This study sought to determine how race interacts with both income and marital status on obesity. The three-way interactions between race, income, and marital status were significant such that being Black and high income was associated with higher odds of obesity among currently married Black men, but not among those who were formerly or never married. For White men, there was a positive association between income and obesity only among those who were never married. Higher rates of obesity were observed among middle-and high-income, currently and formerly married Black men, as well as middle-income, formerly married White men. Obesity rates were lowest among low-income, never-married White men. These findings underscore the potential importance of social factors, namely income and marital status, in understanding disparities in obesity rates for Black and White men.
The results of the current study should be compared with previous literature which demonstrates mixed results. Previous studies have reported that race moderates the associations between marital status, union status, and marital transition with obesity among men (Griffith, Johnson-Lawrence, et al., 2011; Kroeger & Frank, 2018; Sobal et al., 2009) . While there were no differences in obesity across income among formerly married White men, the results suggest that obesity rates were higher among formerly married men who were low or middle income compared to never married White men. There was no difference in obesity between never and formerly married high-income White men. Another study demonstrated that BMI decreased just before men divorced and after they became divorced (Syrda, 2017) . Sobal et al. (2009) reported no association between marital status and obesity among Black men. However, a study by Griffith, Johnson-Lawrence, et al. (2011) identified that married Black men had higher obesity rates. A recent study of the transition to marriage demonstrated that among young adults, the effects of marriage were stronger on weight gain among Black men (Kroeger & Frank, 2018) . This association was no longer statistically significant for when education was included in the model, unlike in the current study where racial differences in the associations between marital status, income, and obesity were still observed after adjusting for educational attainment.
The current study found that income was also positively associated with obesity among White men who were never married. Previous studies either identified no association between income and obesity among White men (Ogden, Lamb, Carroll, & Flegal, 2010; Ogden et al., 2017) or a relatively weak, but significant association (Chang & Lauderdale, 2005) . Lower obesity rates among low-income men can be due to increased work-related physical activity. One study of leisure-time versus workrelated physical activity reported that occupational activity is associated with lower likelihood of obesity (King et al., 2001) . Lower income men may be more likely to be employed in fields like construction or maintenance that require physical activity (King et al., 2001) . For White men, this explanation likely applies to the findings of the current study as the lowest obesity rates were observed in lower income, never married White men.
Continuing the comparison with previous literature, several studies have demonstrated that race moderates the effects of income on obesity among men such that higher income is associated with higher obesity rates among Black men (Chang & Lauderdale, 2005; Griffith, Johnson-Lawrence, et al., 2011; Ogden et al., 2007 Ogden et al., , 2010 Ogden et al., , 2017 Sanchez-Vaznaugh et al., 2009; Zhang & Wang, 2004) . The results of the current study agree in that the odds of obesity increased with income among currently married men. For those who were never or formerly married, there was no association between income and obesity. The inverse association was observed among currently married men who, regardless of income, tend to have higher obesity rates than unmarried men. The explanation for the positive association between income and obesity may differ by race in that, for White men, it is possible that the positive association is due to workrelated physical activity or other factors related to never being married. Among Black men, the positive association between income and obesity could combine with the effects of being currently married and result in the highest obesity rates among high-income, currently married Black men.
To explain the results of this study, theory on marital status and health should be applied. Most health outcomes improve, particularly among men, for those who are currently married (Wilson, 2012) . Explanations for this include the Shared Risk Factor Model and the Health Investment Theory (Wilson, 2012) . The Shared Risk Factor Model suggests that married couples pursue better health in light of the shared risk of poor health to the family unit, and these shared risk factors could be harmful or protective. The Health Investment Theory suggests that married people are able to achieve or maintain health due to increased efficiency in life tasks from having more than one person in the household. Obesity rates in the current study, as well as in previous studies (Raley et al., 2015; Sobal et al., 1992 Sobal et al., , 2009 Sobal & Rauschenbach, 2003; Teachman, 2016) , tend to be higher among currently married Black and White men. This is consistent with the Marriage Market model (Syrda, 2017; Wilson, 2012) , which suggests that lower BMI is observed among unmarried men because of perceived chance for mate selection and matching with women of similar body size. Simply stated, married men may not feel the need to maintain lower weight status because they are no longer a part of the marriage market.
For currently married Black men, these effects may combine with higher income and result in higher rates of obesity among the highest income, currently married men. Scholars have suggested that SES does not affect health among Blacks as it does among Whites (Pearson, 2008) . Numerous studies have demonstrated the SES-health gradient is weaker or nonexistent among Blacks when compared to Whites. For Black men, higher income is associated with more discrimination (Colen, Ramey, Cooksey, & Williams, 2018; Williams, Priest, & Anderson, 2016) , less leisure time (Griffith, Gunter, & Allen, 2011) , and poorer neighborhoods (Reardon, Fox, & Townsend, 2015) that are more obesogenic than their White counterparts. This is due to interpersonal racism and structural racism that leads to less access to social goods needed for better health (Gee & Ford, 2011) . Though the association between high income and obesity was not statistically significant among formerly married Black men, it suggests that those with high income tend to have higher obesity rates and these factors may contribute.
For currently married Black men, lower marriage rates among Blacks could play an important role. The inverse association between income and obesity among currently married Black men could reflect a social milieu where high-income, currently married men do not face the social pressures to maintain a healthy weight. Extending the Marriage Market theory of obesity (Syrda, 2017; Wilson, 2012) , these men perceive that, in the marriage market, they are desirable due to higher income and those who are currently married do not perceive a need to maintain a healthy weight because the threat of going back into the marriage market is lower.
A competing explanation for high obesity rates among high-income, currently married Black men could be role strain . For married Black men, the factors particular to higher-income Black men like discrimination may combine with the role strain of being a husband. found that middle-class Black men report the importance of ensuring they meet the role of the provider, father, and spouse. The respondents also discussed how they prioritize their roles over health behaviors . This could explain the higher obesity rates among currently and formerly married Black men with middle and high incomes. Regardless of the explanation, higherincome, currently and formerly married Black men with higher odds of obesity are at risk for obesity-related poor health outcomes such as cardiovascular disease. This higher risk is magnified among high-income, married Black men and it is possible that, because of higher income, attention to the health of this particular demographic is likely not a priority.
Though not statistically different from low-and highincome, formerly married men, white men who were middle-income and formerly married men had high obesity rates. These results suggest that income is an important factor in the association between obesity and marital status among White men as well. Other stressors may be associated with higher obesity rates among lower-income, formerly married White men. The particular combination of social factors in this group could lead to health behaviors such as potentially poorer diets or less physical activity which results in higher obesity rates. Though different health outcomes were examined, recent studies of diseases of despair in White, middle-aged adults suggest that social factors lead to poorer health among Whites (Case & Deaton, 2015) . Similar factors could help explain obesity among middle-class, formerly married White men.
The study is strengthened by a nationally representative sample and the use of combined years of data. This allowed for enough high-income Black men in the analytic sample to enable sufficiently precise estimates (as indicated by the confidence intervals). The study also has some limitations. Normality when using t-tests for analyses could not be assessed because of the weighting of the data. Because the study is cross-sectional, the ability to determine causality was limited. Several studies on the association between marital status and obesity have examined transitions in marital status using a longitudinal design (Kroeger & Frank, 2018; Rauschenbach, Sobal, & Frongillo, 1995; Syrda, 2017; Teachman, 2016; Umberson et al., 2009) . Income was measured categorically and results may have differed if measured continuously. Additional research to examine how race, income, and marital status interact on obesity over time would add to the literature.
Conclusion
The findings from this study emphasize the importance of understanding how income and marital status operate independently and synergistically to influence obesity disparities in Black and White men. This work provides evidence that has the potential to lead to health promoting strategies among Black and White men. Understanding how other social determinants of health might affect obesity disparities in Black and White men is needed.
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